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PURPOSE: To improve productivity and make the 
surface area large by forming a 
transparent synthetic resin film layer on a 
transparent synthetic resin 

substrate while setting a transparent adhesive 
layer between them, forming a 
transparent conductive layer on the surface, 
and forming a layer having a lower 
refractive index than the conductive layer on 
the conductive layer. 

CONSTITUTION: A transparent synthetic resin 
film layer 3 is formed on the 
surface of a transparent synthetic resin 
substrate 1 while setting a 

transparent adhesive layer 2 between them, a 

transparent conductive layer 4 is 

formed on the surface of the layer, and 

further a layer 5 having a lower 

refractive index than the conductive layer 4 

is formed on the surface to give a 

reflection preventive plate 6 having 

electromagnetic wave shielding properties. 

The transparent synthetic resin used here is 

an organic polymer substrate which 

is not turbid and practically visible light 

transmissible and as the organic 

polyer, acrylic resin, polycarbonate resin, 

polystyrene resin, etc., are 

preferable in terms of transparency. Also, 

the transparent synthetic resin 

film layer 3 is a polyethylene terephthalate 

film layer, the transparent 

conductive layer 4 is an indium oxide and/or 

tin oxide layer, and the most 

external low refractive index layer 5 is a 
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silicon dioxide layer. 
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micrometers - its 100 micrometers are desirable the smooth nature of an adhesive layer, and in respect of an adhesive property, 
and 20 micrometers - its 50 micrometers are more desirable. 

[0008] Although you may be what thing as a lucite film used by this invention as long as a transparent conductive layer may be 
formed in this surface at adhesion fitness, it has a mechanical strength suitable for roll processing, and a 

polyethylene-terephthalate (henceforth, PET) film available comparatively cheaply is the most desirable. Although especially the 
thickness of a lucite film is not limited, it is 6 micrometers - 350 micrometers usually 50 micrometers - 100 micrometers most 
preferably 25 micrometers - 150 micrometers. The larninating of the lucite film is carried out to a lucite base material through the 
aforementioned transparent adhesive layer. 

[0009] although the transparent co nductive layer used by this invention may be what thing as long as [ without muddiness etc. ] it 
penetrat es a visible r ay substantial ly -- from the point of transparency and a mechanical strength -- desirable In2 03 (indium 
oxide) and Sn02 (tin oxide) ~ most desirable -- In2 -- it consists of mixture (it is called Following ITO) of 03 (indium oxide) 
and Sn02 (tin oxide) Although the thickness of the above-mentioned conductive layer is not limited especially if it is a grade 
which has the performance of this invention, 500A - its 2000A is desirable in respect of film adhesion. Generally the 
above-mentioned ITO layer can be formed by the sputtering method, the ion play TIGU method in the inside of oxygen plasma, 
etc. 

[0010] It is necessary to form the layer of a low refractive index on the aforementioned conductive layer rather than the 
aforementioned conductive layer further in this invention. Since a transparent conductive layer generally consists of a metal or a 
metallic oxide, the refractive index is high and a beam-of-light reflection factor becomes high, this purpose is in preventing 
reflection of a transparent conductive layer. When using as a front board of the display of various computers, a word processor, 
etc. especially, a screen is hard to see for an operator, and since an eye gets tired, it is effective to prepare the layer of a low 
refractive index rather than the aforementioned conductive layer. Although not limited especially as the above-mentioned low 
refractive-index layer, it is the layer which consists of organic substance paint films, such as inorganic dielectrics, such as Si02 
(silicon dioxide), MgF2 (magnesium fluoride), and aluminum 203 (aluminum oxide), an organic polysiloxane polycondensation 
film, and a bridge formation film of a methacrylic-ester compound, etc., for example. It is the layer which consists of an 
inorganic dielectric preferably among these, and the layer which consists of a silicon dioxide (Si02) in respect of mechanical 
strengths, such as acid resistibility ability and abrasion-proof nature, is the most desirable. Although it is not limited especially if 
the thickness of the above-mentioned low refractive-index layer is the grade which can carry out acid resisting of the visible ray, 
the thickness from which the optical thickness (refractive index of a geometrical thickness x film) in a visible-ray field becomes 
lambda/4 is the most desirable (lambda is the wavelength (nm) of a beam of light here). The layer which consists of the 
above-mentioned inorganic dielectric can be formed by the sputtering method, the ion play TIGU method, or the vacuum 
deposition method. 

[001 1] In t his invention, the above-mentioned layer can be prepared in the whole surfac eofajucit e base mater ial, or the second 
page. When it prepares in the whole surface, it is desirable to prepare an acid-resisting layer mTEeopposite side of a lucite base 
material. By reducing beam-of-light reflection of the anti-laminating side of a lucite base material, it is because a display screen 
becomes possible [ becoming legible and reducing an operator's asthenopia ] further. 

[0012] Moreover, although especially the sequence of preparing the above-mentioned layer is not limited, after preparing a 
transparent conductive layer in a lucite film and preparing the layer of a low refractive index in the surface rather than the 
aforementioned conductive layer, it is desirable to carry out a laminating on a lucite base material through an adhesive layer in 
respect of productivity. 
[0013] 

[Example] An example is given below and this invention is explained still more concretely. 

[0014] The ITO film was formed by the ion plating method to the unsettled side of 50-micrometer article of the PET film (a 
"lumiler" T type, ****** processing article) of example 1 marketing. [ by Toray Industries, Inc. ] That is, the above-mentioned 
PET film was placed on the stainless steel board, and the circumference was stuck with the cellophane tape and it fixed. Next, 
this stainless steel board fixed PET film was attached in PURANETARI in the vacuum tub of a vacuum evaporation system 
(Showa Kazumasa sky SGC- 16 WA). ITO used the pellet article (15**mm**x7**mmt) of content Sn02 (tin oxide) 5% of the 
weight Made from OPUTORON, use and Si02 used ten-Mesh trituration article Made from OPUTORON, and it was filled up in 
Haas for the electron beam heating in a vacuum tub, respectively. Next, the inside of a tub is exhausted with a vacuum pump, and 
plasma was generated by impression of 13.56MHz RF power, introducing oxygen gas in a tub to 3xl0-4Torr in the place which 
reached 3xlO-5Torr. In the above-mentioned plasma atmosphere, with the electron beam, ITO was heated and was evaporated. 
The rate of sedimentation to a PET film top was about 1.5 A/second, and thickness was about 800A. Then, heating evaporation of 
Si02 was carried out with the electron beam, and it deposited on the ITO film. The rate of sedimentation was about 18 A/second, 
and thickness was about 940A. On the other hand, after applying an acrylic binder (ARmade from 3 **********. 825) to the 
mold release side of a siliconization PET mold release film (2 5 -micrometer **) by the MEIYA bar coat method, the application 
side was dried for 2 minutes at 80 degrees C, and the transparent binder layer of about 25-micrometer ** was formed on the PET 
mold release film. Next, the above-mentioned binder layer was imprinted with the roller to the PET side of the aforementioned 
Si02/ITO film formation PET film, the Si02/ITO/PET film with a binder layer was obtained, and it stuck on 2mm board 
thickness article of the transparent leaded acrylic resin plate (KYOWA [ by Kuraray Co., Ltd. ] glass-XA, 20 % of the weight of 
lead content) which colored this by the platen. The attenuation factor of the electromagnetic wave in the frequency of 300MHz 
of the laminate obtained as mentioned above was 18dB. When it was used as a front board of a personal computer display, the 
character of a display screen came to look clear and the remarkable effect that a user's asthenopia was mitigated was accepted. 
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r0015] The antfreflection film was formed by the vacuum deposition method to the anti-laminating side of the laminate obtained 
in the example 2 example 1. That is, the laminate obtained in the example 1 was attached in PURANETARI in the vacuum tub of 
a vacuum evaporation system (Showa Kazumasa sky SGC- 16 WA). Using the granulatio article (15 meshes) of SiO (1 silicon 
oxide) the Ti02 (titanium dioxide) pellet article (15**mm**x7**mmt), and the Si02 pellet article as quality for anureflection 
film membrane formation of an emission, on the chimney boat made from a tantalum, SiO was filled up with Ti02 and Si02 in 
Haas for electron beam heating, and exhausted the inside of a vacuum tub with the vacuum pump. SiO was evaporated by the 
resistance heating method in the place which reached 5xlO-5Torr. Thickness formed membranes so that optical thickness might 
become lambda/4 on 550nm wavelength by the optical monitor. Then, heating evaporation of Ti02 was earned out with the 
electron beam, introducing oxygen gas in a vacuum tub, so that it may be set to 2xlO-5Torr, and membranes were formed so that 
it might become lambda/2 on 550nm wavelength similarly. The oxygen gas introduction after a membrane formation end was 
stopped heating evaporation of Si02 was continuously carried out with the electron beam, and membranes were formed so that 
it might'become lambda/4 on 550nm wavelength similarly. The three-layer antireflection film of Si02/Ti02/SiO was formed in 
the anti-laminating side of the laminate obtained in the example 1 as mentioned above from the air side. The attenuation factor of 
the electromagnetic wave in the frequency of 300MHz of the laminate obtained as mentioned above was 18dB. When it was used 
as a front board of a personal computer display, acid resistibility ability is further excellent, there is almost no reflect lump of the 
background to a laminate, the character of a display screen came to look clearer, and the remarkable effect that a user's 
asthenopia was mitigated much more was accepted. Moreover, even if it ground this laminate against tissue paper or cloth, it 
turns out that there is no generating of a crack and it can be used over a long period of time. 

[0016] Except using a commercial PET film with a transparent electric conduction film (ITO) (thickness of 50 micrometers of 
T-R60 made from Oriental Metallizing "a meta-cristae", and PET, 500mm width-of-face x50m) instead of forming an ITO film 
on an example 3PET film, the laminate was obtained like the example 1 and the antireflection film was formed in the 
anti-laminating side by the still more nearly same method as an example 2. The attenuation factor of the electromagnetic wave m 
the frequency of 300MHz of the laminate obtained as mentioned above was 19dB. When it was used as a front board of a 
personal computer display, acid resistibility ability is excellent, there is almost no reflect lump of the background to a laminate, 
the character of a display screen came to look clearer, and the remarkable effect that a user's asthenopia was mitigated much 
more was accepted. Moreover, even if it ground this laminate against tissue paper or cloth, it turns out that there is no generating 
of a crack and it can be used over a long period of time. 

[Effect of the Invention] this invention should mind a transparent adhesive layer on a lucite base material, as stated above. Since 
it is the acid-resisting board which prepared the lucite film layer, prepared the transparent conductive layer in the surface, and 
prepared the layer of a low refractive index in the surface rather than the aforementioned conductive layer further, it becomes 
possible to use for a roll-like lucite film the transparent conductive layer (ITO) formed in the large area, and is effective in the 
ability to offer the acid-resisting board which has the electromagnetic wave shield nature of a large area with sufficient 
productivity further. Thereby, it excels in visibility and the front-face board for CRT of acid resisting which has electromagnetic 
wave shield nature and light-transmission nature can be offered cheaply. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Strial Application] this invention relates to the acid-resisting board which has electromagnetic wave shield nature. 

[Kption of the Prior Art] From the cathode-ray tube (it abbreviates to CRT henceforth) currently used on various OA 
displays and home television, such as various computers and a word processor, the detnmental electromagnetic wave has 
occurred so much and the healthy obstacle of the operator of these equipments is pointed out 

r00031 Stuck the conductive metal mesh itself all over the display, and it was carried out, or the front face of a display was 

*> clad metal which various proposals are made in order to prevent the abo 
for example sandwiched a conductive metal mesh with glass or the transparent plastic sheet. However, the method of using the 
mixed film henceforth an ITO film) of indium oxide and the tin oxide known for there being a problem that the character 
Tsplayed on the display by the conductive metal mesh for the operator by these methods cannot be easily seen, a visible ray 
Sg^ated in Ler to solve this problem, and excelling in conductivity, and being able to cover an electromagnetic wave 
effectively as a conductive layer is proposed. However, although the ITO film which does not have a problem m £ra heal 
endurance to a glass base material could be formed on the glass base material, when the adhesion of a base matenal and an ITO 
fflmmay not be enough, therefore a front face was ground against cloth etc. to a plastics base matenal Aere was a problem tha 
an?TO fitatends to separate. Then, the method of forming an ITO film on the surface which prepared hard-coat layers, such as 
for example, an organic polysiloxane polycondensation film and a bridge formation film of a methacry ic-ester compound, on the 
^sTansparenfbase'material is proposed (JP,61-245449,A). However, by this method, since very toge-scal^embrane 
formation equipment had to be needed and it could not but become sheet processmg further in order to form an ITO film in a 
™area when a plastics transparent base material was the tabular rigid body, there was a problem that productivity -was bad 
[0004] Therefore this invention^ improves the above-mentioned problem and aims at offering the acid-resisting board which has 
the electromagnetic wave shield nature of a large area with sufficient productivity. 

rMeai for Solving the Problem] According to this invention, the above-mentioned purpose is attained by the acid-resisting 
DoardwWch Se electromagnetic wave shield nature which has the composition which prepared the Incite film layer through 
££^^dL« layer on the front face of a Incite base material, prepared the transparent conductive layer m the surface, 
and prepared the layer of a low refractive index in the surface rather than the aforementioned conductive layer further. 
r00061 The lucite base material as used in the field of this invention means the organic macromolecule base material without 
muddiness etc. which penetrates the light substantially, andacryli c resin, polycarbonate resin, its polystyrene resin , etc. ar e__ 
d esirable from the point of transparency as this orga rjc rn a riornnlRCu le. Among these, points, such as transparency -and 
e ndurance, to acrylic re sin is desirable, and since^Tx-ray cover performance can be simultaneously given if lead content actyhc 
resin (for example, KYOWA [ by Kuraray Co., Ltd. ] glass - XA) is used further, even if it makes a thermostabilizer, lubricant, 
^^^bftrtert, etc contain L the more desirable range which does not spoil transparency to these resins it does not 
toerfe r Although a base material mainly means the thing of a tabular, you may have some curved surfaces. In order to raise the 
contrast of an alphabetic signal and a background, to make a screen legible and to mitigate defatigation of an eye, m die cas of 
the front board use of the display of various computers, a word processor, etc., it is de S1 rable to color with a color or a pigmen m 
the nmge which does not spoil transparency, and what made visible-ray permeability 25 - 70% in the wavelength field which is 
400nm-700nm is preferably used for it. _„ mt -ju^ivp 

[00071 Although the transparent adhesive which especially a limit does not have and is generally used as a transparent adhesive 
of this invention can be used, the rubber system binder which makes a styrene-butadiene copolymer and natural "Jbera 
principal component, and the acrylic binder which makes acrylic polymer a principal component are desiraMe, and especially the 
acrylic binder excellent in transparency and lightfastness is desirable. An acrylic binder is the copolymer of the mixture which 
added functional-group content monomers, such as the methacrylic acid and acrylic acid which the low monomer of Tg(s) (glass 
transition temperature), such as ethyl acrylate, butyl acrylate, and 2-ethylhexyl acrylate is generally used as a mam monomer 
and are used in order to improve the high comonomer of Tg(s), such as vinyl acetate wluch gives this an adhesive property and 
cohesiveness, acrylonitrile, styrene, methyl methacrylate, and methyl acrylate, and bridge formation and an adhesive property, an 
itaconic acid, an acrylamide, and a maleic anhydride. As a gestalt of an adhesive, a solvent type, an emulsion type, a non-solvent 
type etc can be chosen. Although especially the thickness of the adhesive layer formed using such an adhesive is not limited, 6 
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CLAIMS 



[Claim 1] The acid-resisting board which has the electromagnetic wave shield nature characterized by having prepared the lucite 
film layer through the transparent adhesive layer on one [ at least ] front face of a lucite base material, havmg prepared the 
transparent conductive layer in the surface, and preparing the layer of a low refractive index in the surface rather than the 
aforementioned conductive layer further. 

[Claim 2] The acid-resisting board according to claim 1 which is the layer in which a lucite film layer contains a 

polyethylene-terephthalate film layer in, and a transparent conductive layer contains indium oxide and/or the tin oxide, and is the 

layer which the layer of the low refractive index of an outermost layer of drum turns into from a silicon dioxide. 

[Claim 3] The acid-resisting board according to claim 2 which is the lead content transparent acrylic resm base material which 

the lucite base material was colored. . 

[Claim 4] The acid-resisting board characterized by having prepared the layer according to claim 2 only in one front face ot a 

lucite base material, and preparing an acid-resisting layer in the opposite side of the base material concerned further. 



[Translation done.] 
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